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ABSTRACTED-PUB-NO: JP2000153214A 
BASIC-ABSTRACT: 

NOVELTY - A coating liquid is sent to a coater (18) from a supply pot (7) 

through solution supply pipes (15). jAnjidc^^^ ^ 

regujato/,, m^ supplied inlhe solution 

v supply pipe. Some additives are mixed previousfv or supplied separately into 
the solution supply pipe. 

DETAILED DESCRIPTION - The liquid from supply pot passes through two liquid 
supply paths. The liquid supply path (16) supplies the coating liquid to the 
multilayer coater which forms the lowest layer on the base. Additive is added 
to the liquid supply path (17) which supplies the coating liquid to the coater 
to form the contiguity layer. The coating Ijquid^^ 
when the shear rate is 1 0000(l/sec), js redjj^dj>y^djd ing»an.additive«and » 
adjusted to eta B/ eta AafleasTZ where eta A is viscosity of contiguity 
layer and eta B is viscosity of lowest layer. The dynamic surface tension 
value of coating liquid of lowest layer is made below 40 mNs/m by adding the 
additive. The additive is a solvent which contains polyhydric alcohol. When 
the central line surface roughness (Ra) of the surface of the base is 0.2 mu m 
or more, the rate of flow (QB) of the coating liquid of lowest layer is less 
than the flow rate (QA) of coating liquid of the contiguity layer and it is set 
to QB/QA-2. An INDEPENDENT CLAIM is also included for the coating apparatus 
which has a liquid feed hopper connected to the liquid supply pot. The 
solution supply pipe from liquid supply pot is branched into the two liquid 
supply paths. The multilayer coater is a curtain coater . 

USE - For liquid coating of photographic or magnetic materials onto a support. 

ADVANTAGE - Since the additive is added to the liquid supply path before 
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supplying it .to the coater, uniform dispersion of additive is enabled. The 
foaming of the coating liquid is prevented. Highly viscous coating liquid is 
coated at high-speed efficiently. Manufacturing cost is less. 

DESCRIPTION OF DRAWING(S) - The figure shows the coating liquid manufacturing 
apparatus. 

supply pot 7 

Solution supply pipes 15 
Liquid supply path 16 
Coater 18 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an efficient coating method having 
excellent performance and reduced in production cost in a coating liquid 
producing device or the coating method for providing plural coating layers and 
to provide a coating liquid adjusting method capable of uniformly dispersing an 
additive and suppressing the foaming of the coating liquid in a high viscosity 
coating liquid capable of a high speed coating. 

SOLUTION: 1) At least one additive selected from among a viscosity modifier, 
a matting agent and a surfactant is added to the coating liquid by supplying it 
into a liquid speed pipe. 2) Plural coating liquid supply passages 16, 17 for 
supplying the coating liquid to the coating device 18 from a coating liquid 
supply kettle 7 is arranged. 3) At least the 1st passage 17 between two 
coating liquid supply passages 16, 17 is for supplying the coating liquid to be 
a lowermost layer on a supporting body to be coated and the 2nd passage 16 is 
for supplying the coating liquid to be an adjacent layer to the lowermost layer 
and the additive is supplied in the 1st passage 17 to be added. 

COPYRIGHT: (C)2000,JPO 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The method of application characterized by adding to said coating liquid by supplying at least 
one additive chosen from a viscosity controlling agent, a mat agent, and a surfactant into said liquid- 
sending tubing in the method of application which sends and applies coating liquid to a coater through 
liquid-sending tubing from a coating liquid supply iron pot. 

[Claim 2] The method of application according to claim 1 which supplies a hardening agent further into 
said liquid-sending tubing, and is characterized by adding. 

[Claim 3] The method of application according to claim 1 characterized by mixing two or more 
additives beforehand and supplying into liquid-sending tubing of said coating liquid. 
[Claim 4] The method of application according to claim 1 characterized by supplying two or more 
additives separately into liquid-sending tubing of said coating liquid, respectively. 
[Claim 5] The spreading manufacturing installation characterized by the coating liquid supply iron pot, 
the coater, and having a coating liquid supply path for supplying coating liquid to said coater from said 
coating liquid supply iron pot, and there being two or more said coating liquid supply paths. 
[Claim 6] The spreading manufacturing installation according to claim 5 to which said two or more 
coating liquid supply paths are characterized by being connected with two or more coaters. 
[Claim 7] Said two or more coating liquid supply paths are spreading manufacturing installations 
according to claim 5 or 6 characterized by branching in two or more liquid-sending tubing from one 
liquid-sending tubing which comes out of said coating liquid supply iron pot. 

[Claim 8] The spreading manufacturing installation according to claim 5 or 6 characterized by attaching 
two or more coating liquid feed hoppers to said coating liquid supply iron pot, and being connected with 
two or more liquid-sending tubing. 

[Claim 9] The method of application characterized by applying a paint film to claim 5 thru/or at least 1 
term of 8 using the spreading manufacturing installation of a publication. 

[Claim 10] The method of application according to claim 9 characterized by supplying said additive 
which is not contained to said coating liquid supply path, and adding as the coating liquid which does 
not contain at least one additive chosen from a hardening agent, a viscosity controlling agent, a mat 
agent, and a surfactant is stored in said coating liquid supply iron pot and coating liquid is sent out to it 
by said coating liquid supply path from said coating liquid supply iron pot. 
[Claim 1 1] In the approach of passing along at least two coating liquid supply paths from a coating 
liquid supply iron pot, supplying the coating liquid of two or more layers to a coincidence multistory 
coater, and applying on a base material It is the method of application characterized by for the 1st path 
of said at least two coating liquid supply paths supplying the coating liquid which serves as the lowest 
layer on a base material in the first half, and for the 2nd path supplying the coating liquid used as the 
adjacent layer of said lowest layer, supplying an additive in said 1st path, and adding. 
[Claim 12] The method of application according to claim 1 1 characterized by reducing the coating liquid 
viscosity of said lowest layer at the time of a shear rate 10000 (1/sec) by addition of said additive. 
[Claim 13] The method of application according to claim 12 characterized by adjusting the viscosity at 
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the time of the shear rate 10000 (1/sec) of the coating liquid of the lowest layer which added said 
additive to eta B/eta A>=2 when viscosity at the time of the shear rate 10000 (1/sec) of the coating liquid 
of the adjacent layer of etaA and said lowest layer is set to etaB. 

[Claim 14] The method of application given in claim 1 1 which makes the dynamic-surface-tension value 
of the coating liquid of the lowest layer 40 or less mN/m, and is characterized by said multistory coater 
being a curtain coater by adding said additive thru/or any 1 term of 1 3. 

[Claim 15] The method of application given in claim 12 characterized by said additive being the solvent 
of coating liquid thru/or any 1 term of 14. 

[Claim 1 6] The method of application according to claim 1 5 characterized by said solvent containing 
polyhydric alcohol. 

[Claim 17] The method of application given in claim 12 to which the coating liquid flow rate of said 
lowest layer is characterized by being fewer than the coating liquid flow rate of the adjacent layer of said 
lowest layer when the center line surface roughness (Ra) of the front face where said base material is 
applied is 0.2 micrometers or more thru/or any 1 term of 16. 

[Claim 1 8] The method of application according to claim 1 7 characterized by being set to QB/QA>=2 
when the amount style of the coating liquid of the adjacent layer of QA and said lowest layer is set to 
QB for the coating liquid flow rate of said lowest layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the spreading manufacturing installation and the 
method of application which have the description in the device which adds an additive in the supply path 
at the time of supplying coating liquid to a coater from a coating liquid supply iron pot, or a supply path 
(in-line addition) in detail about a manufacturing installation and the method of application. 
[0002] 

[Description of the Prior Art] In the product which applies and dries and manufactures the paint film 
which consists of two or more layers on a base material, only the number of layers produces the coating 
liquid which mixed various materials, and it applies by sending these coating liquid from a respectively 
different coating liquid supply iron pot to the coating liquid feed hopper of a coater. The paint film 
represented by especially photosensitive material tends to make the number of layers of coating liquid 
increase with advanced features of a product in recent years. However, this layer to which it was made 
to increase is a coating liquid layer which was the same and alike in many cases. It is the same, or two or 
more of these similar coating liquid is produced separately, and the problem of the variation in the 
presentation of the coating liquid which not only the problem on a manufacturing cost but is the same as 
for storing in a separate coating liquid supply iron pot, or was alike also becomes easy to "arise. 
[0003] On the other hand, applying a paint film at high speed and drying is called for from a viewpoint 
of the improvement in productive efficiency. If a base material tends to be conveyed at high speed, and 
it is going to apply and dry on it, and it is the same production line, the drying time of a paint film must 
be shortened inevitably. Although it is necessary to condense coating liquid for the unloading of this 
desiccation Rhine, if coating liquid is condensed and viscosity is made high, it turns out that the problem 
that the maximum velocity which can be applied will become small on the contrary is produced. Only in 
order to solve this and to raise a spreading rate in JP,59-100435,A or Patent Publication Heisei No. 
503753 [ six to ], the technique of preparing the coating liquid layer of hypoviscosity as the lowest layer 
which touches a base material is indicated. 

[0004] Thus, preparing independently a layer at least for a coating liquid layer required in order to fill 
the engine performance demanded improving the spreading engine performance in addition to a thing 
with many numbers must extend a coating liquid supply iron pot, and it is not desirable in respect of a 
manufacturing cost. 

[0005] Moreover, when coating liquid is condensed and viscosity is raised for the above-mentioned 
high-speed spreading, in order to mix many materials and additives and to obtain uniform coating liquid, 
compared with the case where viscosity is low, it must stir more carefully. However, it turned out that 
coating liquid will foam to it if mixing by the coating liquid supply iron pot with a large capacity may 
not be able to be enough performed depending on a material and careful stirring is performed, and the 
problem that the degassing also takes time amount since the viscosity of coating liquid is still higher is 
also generated. 
[0006] 
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[Problem(s) to be Solved by the Invention] The account of a top, in the spreading manufacturing 
installation or the method of application which prepares two or more same or similar spreading layers 
which were described, it is efficient, the engine performance is also excellent, and, as for this invention, 
the method of application which does not require a manufacturing cost is offered. Moreover, in the 
hyperviscous coating liquid in which high-speed spreading is possible, uniform distribution of an 
additive is enabled and the coating liquid adjustment approach of having also suppressed foaming of 
coating liquid is offered. 
[0007] 

[Means for Solving the Problem] The above-mentioned technical problem was attained by the following 
configurations. 

[0008] 1. The method of application characterized by adding to said coating liquid by supplying at least 
one additive chosen from viscosity controlling agent, mat agent, and surfactant into said liquid-sending 
tubing in the method of application which sends and applies coating liquid to coater through liquid- 
sending tubing from coating liquid supply iron pot. 
[0009] 2. The method of application givennn*the*above*wWcte 
saidJiquid^sending^tubingf^ 

[0010] 3. The method of application given in the above 1 characterized by mixing two or more additives 
beforehand and supplying into liquid-sending tubing of said coating liquid. 
[001 1] 4. The method of application given in the above 1 characterized by supplying two or more 
additives separately into liquid-sending tubing of said coating liquid, respectively. 
[0012] 5. Spreading manufacturing installation characterized by coating liquid supply iron pot, coater, 
and having coating liquid supply path for supplying coating liquid to said coater from said coating liquid 
supply iron pot, and there being two or more said coating liquid supply paths. 
[0013] 6. Spreading manufacturing installation given in the above 5 said two or more coating liquid 
supply paths of whose are characterized by being connected with two or more coaters. 
[0014] 7. Said two or more coating liquid supply paths are spreading manufacturing installations given 
in the above 5 or 6 characterized by branching in two or more liquid-sending tubing from one liquid- 
sending tubing which comes out of said coating liquid supply iron pot. 

[0015] 8. Spreading manufacturing installation given in the above 5 or 6 characterized by attaching two 
or more coating liquid feed hoppers to said coating liquid supply iron pot, and being connected with two 
or more liquid-sending tubing. 

[0016] 9. The method of application characterized by applying paint film using spreading manufacturing 
installation of the above 5 thru/or at least one publication of eight. 

[0017] 10. The method of application given in the above 9 characterized by supplying said additive 
which is not contained to said coating liquid supply path, and adding as the coating liquid which does 
not contain at least one additive chosen from a hardening agent, a viscosity controlling agent, a mat 
agent, and a surfactant is stored in said coating liquid supply iron pot and coating liquid is sent out to it 
by said coating liquid supply path from said coating liquid supply iron pot. 

[0018] 1 1. In the Approach of Passing along at Least Two Coating Liquid Supply Paths from Coating 
Liquid Supply Iron Pot, Supplying Coating Liquid of Two or More Layers to Coincidence Multistory 
Coater, and Applying on Base Material It is the method of application characterized by for the 1st path 
of said at least two coating liquid supply paths supplying the coating liquid which serves as the lowest 
layer on a base material in the first half, and for the 2nd path supplying the coating liquid used as the 
adjacent layer of said lowest layer, supplying an additive in said 1st path, and adding. 
[0019] 12. The method of application given in the above 1 1 characterized by reducing the coating liquid 
viscosity of said lowest layer at the time of a shear rate 10000 (1/sec) by addition of said additive. 
[0020] 13. The method of application given in the above 12 characterized by adjusting the viscosity at 
the time of the shear rate 10000 (1/sec) of the coating liquid of the lowest layer which added said 
additive to eta B/eta A>=2 when viscosity at the time of the shear rate 10000 (1/sec) of the coating liquid 
of the adjacent layer of etaA and said lowest layer is set to etaB. 

[0021] 14. The method of application of the above 1 1 which makes the dynamic-surface-tension value 
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of the coating liquid of the lowest layer 40 or less mN/m, and is characterized by said multistory coater 
being a curtain coater by adding said additive thru/or any one publication of 13. 
[0022] 15. The method of application of the above 12 characterized by said additive being the solvent of 
coating liquid thru/or any one publication of 14. 

[0023] 16. The method of application given in the above 1 5 characterized by said solvent containing ' 
polyhydric alcohol. 

[0024] 17. The method of application of the above 12 to which the coating liquid flow rate of said 
lowest layer is characterized by being fewer than the coating liquid flow rate of the adjacent layer of said 
lowest layer when the center line surface roughness (Ra) of the front face where a base material is 
applied in the first half is 0.2 micrometers or more thru/or any one publication of 16. 
[0025] 18. The method of application given in the above 17 characterized by being set to QB/QA>=2 
when the amount style of the coating liquid of the adjacent layer of QA and said lowest layer is set to 
QB for the coating liquid flow rate of said lowest layer. 
[0026] This invention is explained below at a detail. 

[0027] The coating liquid supply iron pot of this invention is the container which is usually known well, 
and can adjust or store coating liquid. By this coating liquid supply iron pot, two or more materials and 
additives can be mixed, and coating liquid before putting in coating liquid or an additive can be adjusted 
and stored. 

[0028] Although there will be especially no limit if the coating liquid supply path of this invention lets 
coating liquid pass from a coating liquid supply iron pot even to a coater (coating machine), it is 
desirable that it is tubing-like liquid-sending tubing. 

[0029] liquid-sending tubing with which it was desirable with which that there were two or more coating 
liquid supply paths from one coating liquid supply iron pot, and it was connected in that case in this 
invention from one coating liquid feed hopper of a coating liquid supply iron pot - on the way - it came 
out, it could branch and you could be divided into two or more liquid-sending tubing, and two or more 
coating liquid feed hoppers could be prepared in the coating liquid supply iron pot, it could be 
resembled, respectively, and liquid-sending tubing may be connected. Each liquid-sending tubing may 
branch further. From a coating liquid supply iron pot, if the location where it branches in case liquid- 
sending tubing branches on the way is between coaters, it will not be cared about anywhere. 
[0030] When two or more coating liquid supply paths are established from a coating liquid supply iron 
pot, coating liquid may be supplied to a respectively different coater, two or more coating liquid is 
supplied to one multistory coater, and it may be made to perform multistory spreading. 
[003 1] It is desirable for liquid-sending tubing etc. to supply an additive in the middle of a coating liquid 
supply path to coating liquid (in this case, mother liquor before adding an additive), and to add in this 
invention, (in-line addition is called hereafter). If it is from the coating liquid feed hopper of a coating 
liquid supply iron pot before the liquid intake of a coater in the middle of a coating liquid supply path, it 
is good anywhere. Though natural, in order to keep a coating liquid presentation constant, it is required 
to carry out by the liquid-sending tubing piping system by which the flow rate of coating liquid and the 
flow rate of an additive were controlled. 

[0032] In this invention, an additive especially desirable although in-line addition is carried out is a 
viscosity controlling agent, a mat agent, or a surfactant. It is also desirable to carry out in-line addition 
of the hardening agent further in addition to in-line addffltEfPSf tttegg vis^sity cbnfrollmg agents, a mat 
agehT^orrsurfart^ addition of the aTdBitivels indicated 

afcout in-line addition in.order to solve the problem on which the photograph engine performance 
deteriorates if the stagnation time amount of the silver halide emulsion coating liquid within a coating 
liquid supply iron pot becomes long in JP,51-34713,A It is possible for it to be concretely unstated and 
to suppress foaming of coating liquid in three kinds of additives, a viscosity controlling agent, a mat 
agent, or a surfactant, especially about in-line addition of a viscosity controlling agent, a mat agent, or a 
surfactant, It was surprise that it became clear that the effectiveness of the improvement in dispersibility 
of coating liquid is remarkable for the first time this time. 

[0033] After mixing two or more additives beforehand in such a case, liquid-sending tubing with which 
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coating liquid flows may be made to join, and two or more additives may be made to join liquid-sending 
tubing with which coating liquid flows separately, respectively in this invention, although it is also 
desirable to carry out in-line addition of two or more additives. After performing distributed mixing of 
two or more additives by additive adjustment iron pot another when mixing two or more additives 
beforehand, liquid-sending tubing with which coating liquid flows through liquid-sending tubing may be 
made to join, and two or more liquid-sending tubing with which each additive flows may be made to 
join, it may mix, and liquid-sending tubing with which coating liquid flows further may be made to join. 

[0034] Although anywhere in a coating liquid supply path is sufficient as the location which performs 
in-line addition, it is desirable to carry out just before a coater. It is desirable to form stirring mixing 
equipment in the downstream of a point which performs in-line addition, and especially the static mixer 
generally well known as stirring mixing equipment is desirable. 

[0035] Especially although especially a limit does not have the solution with which the coating liquid 
used for the method of application of this invention contains a silver halide photographic gelatin water 
solution (silver halide emulsion), a synthetic macromolecule solution, a magnetic coating, and a volatile 
solvent, that effectiveness is expectable has the desirable silver halide emulsion with which the class of 
additive performs many multilayer coincidence multistory spreading. 

[0036] A silver halide emulsion, an additive, and its adjustment approach are indicated in detail by the 
research disclosure (Reserch Disclosure) No. 176, 17643, and the reference indicated or quoted by 22-3 1 
pages (December, 1978). 

[0037] When in-line addition is carried out in the method of application of this invention in the additive 
of a silver halide emulsion, as a desirable thing, it is a viscosity controlling agent, a mat agent, or a 
surfactant, and it is more desirable when in-line addition of a hardening agent is further used together. 
[0038] Although a thing which is indicated by the above-mentioned research disclosure and which is 
usually known can be used as a viscosity controlling agent, they are as [ especially desirable ] follows. 
[0039] 
[Formula 11 



Mw^607J 




^CHa-CHf^-ifH pfc- 

Js. COOKa COOtto 

Mw*187J 

[0040] As a mat agent, although there is especially no limit, it can use the particle of inorganic 
compounds, such as organic compounds, such as a homopolymer of polymethylmethacrylate like a 
publication or a polymer of methyl methacrylate and a methacrylic acid, and starch, a silica, a titanium 
dioxide, strontium sulfate, and a barium sulfate, for U.S. Pat. No. 2,992,101, 2,701,245, 4,142,894, and 
4,396,706. They are a silica and methyl methacrylate especially preferably. Especially as a grain size, it 
is desirable that it is 1-5 micrometers 0.6-10 micrometers. 

. [0041] What is usually known can be used as a surfactant! The example of representation of the 
surfactant used for this invention is shown below. 

[0042] (S-l) Triisopropyl naphthalene sulfonic-acid sodium Sulfo succinic acid JI (S-2) Sodium (2- 
ethylhexyl) Sulfo succinic acid JI (S-3) Sodium (S-4) Turkey-red-oil (S-5) C12H250S03Na(S-6) 
C14H290S03Na(S-7) C12H25CONHCH2CH20S03Na (2, 2, 3, 3, 4, 4, 5, and 5-octafluoropentyl) (S- 
8) C12H25S03Na(S-9) C14H29SO3Na[0043] 
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[Formula 2] 

^ S ~ 10) C^tT-^^-OCHjCHjOCHjCHjSOjNa 



(S-11) 

NaO^-^HCOOCeHn 
CHjCOOCgHiT 



(S-12) 



(S-13) "y^^y" 
R SQjNa 



(S-14) 

NaO J S-CHCOOCH^CF 2 CF 2 ) nl H 



(S-15) (i) + ?"» 

C,jH2,COHH-ljl-CHjCOO 

CH, 



(ii) <f*k 

fHaCOOCHtCHC^ 
NaOj8- CHCOOCHgf HC4H, 



(iii) 

CoFiTSOjNCHaCOOK 

C^ T <D1:2:1(Di3S& 



[0044] 
[Formula 3] 
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C ^-OtCHsCsO^jSOsNa 



(S-17) 



(S-18) CHjOH 




COOH 



(S-19) 

^HaCOOtCH^CHj 

fHCOOtCHxfcCfr^CHjfo 

SQ|Na 



(S-20) 

(pH^COOCH^CH^C^CHe 
^HCOOCH2CH(C2H9>C4H 9 

[0045] 
[Formula 4] 

(S-21) „COCH 3 
(n)C 4 H 9 OCH 2 CMCH 2 N N 

COCK, 

(S- 22) C^HzaCONHCCHaCHaOfcH 
( S ~ 23 ) CTF^CHaCOCHzCH^aOH 



(S-24) (CFjfcCK XF 3 



(CF^CF OH: 7— SOaNa 



(S-25) C^ig 



(S-28) 



^y-OlCHaCH^^H 



NaOjS-fHCOOCHdCFjfcH 
CHaCOOCH^CF^H 
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[0046] Althp.ughcwhat is usually known-can be-used-as^ahardening-agentfo^^ 
(chromium alum, chromium acetate, etc.) and aldehydes (formaldehyde --) N-methylol compounds (a 
dimethylolurea --), such as glyoxal and glutaraldehyde Dioxane derivatives (2, 3-dihydroxy dioxane, 
etc.), such as methylol dimethylhydantoin, an activity vinyl compound (1, 3, and 5-thoria chestnut roil- 
hexahydro-s-triazine --) Bis(vinyl sulfonyl) methyl ether, N,N'-methylenebis - [beta-(vinyl sulfonyl)' 
propione amide] etc., An activity halogenated compound (2, 4-dichloro-6-hydroxy-s-triazine, etc.), 
independent in mucohalogenic acid isoxazoles (mucochloric acid, phenoxy mucochloric acid, etc.), 
dialdehyde starch, 2-chloro-6-hydroxy thoriadinyl-ized gelatin, isocyanates, a carboxyl group activity 
hardening agent, etc.— or it can combine and use. The following are desirable especially. 

0047] 

Formula 5] 

(H-2) 

? 

CH 2 =CHSO a CHaCHHCH 2 CH a NH^CH a 80 a CH 2 =CH 2 

O 



(H-3> 




(H-4) 

Y7— CHaWHjCHjOCH^—^y 

o o 

[0048] Another gestalt of this invention is adding an additive to the coating liquid which serves as the 
lowest layer which touches the base material which applies in the approach of passing along at least two 
coating liquid supply paths, and supplying and applying the coating liquid for two or more layer 
spreading to one coincidence multistory coater from one coating liquid supply iron pot. By adding said 
additive to the coating liquid of said lowest layer, it is desirable to make low coating liquid viscosity at 
the time of a shear rate 10000 (1/sec) compared with the layer which adjoins this lowest layer. 
[0049] When coating liquid viscosity of the lowest layer is made low and coating liquid viscosity at the 
time of the shear rate 10000 (1/sec) of the layer which adjoins etaA and this lowest layer in the viscosity 
at the time of the shear rate 10000 (1/sec) of the coating liquid of the lowest layer is set to etaB, it is still 
more desirable to adjust an additive so that it may become eta B/eta A>=2. On the other hand, since in 
curtain spreading the coating liquid viscosity of spreading layers other than the lowest layer will 
generate a heel phenomenon and it will become impossible to apply it if it is too low, its viscosity at the 
time of a shear rate 1 0000 (1/sec) is desirable in their being 20 or more mPa-sec. 
[0050] In the method of application which adds an additive to the coating liquid which supplies a 
multistory coater through two coating liquid supply paths in this invention from one coating liquid 
supply iron pot, and serves as one lowest layer the middle, curtain spreading is desirable. When 
performing this curtain spreading, it is desirable to make low dynamic surface tension of the coating 
liquid of the lowest layer which touches the base material to apply by adding an additive. It is 
considering as 40 or less mN/m preferably. 

[0051] Measurement of dynamic surface tension sigma is J.Fluid. It is possible by the approach given in 
Mech, (1981) vo. 1.1 12, and pp 443-458. 

[0052] Although there is especially no limit if dynamic surface tension is lowered or the additive which 
carries out in-line addition reduces viscosity to the lowest layer coating liquid, it is desirable that they 
are a surfactant and the solvent of coating liquid. 
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[0053] About a surfactant, it is the same as that of what was described as an additive preferably used for 
above-nientioned this invention. 

[0054] It is desirable that it is the polyhydric alcohol which hydrogen bond with gelatin is advanced and 
promotes gelation of gelatin as a solvent of the coating liquid which uses gelatin like a silver halide 
emulsion as a binder when adding the solvent of coating liquid. Since the coating liquid of hypoviscosity 
has the brittle paint film immediately after spreading, it is for the fault which thickness nonuniformity 
generates according to a leveling phenomenon until a paint film lenticulates by spraying of air or gels to 
arise. As polyhydric alcohol, the following are typical. 

[0055] (A-l) Erythritol A sorbitol (A-2) A mannitol (A-3) (A-4) 2, 3, 3, 4-tetramethyl - 2, 4-PENTA 
diol (A-5) 2, 2-dimethyl-l,3-propanediol (A-6) 2, the 2-dimethyl -1, 3-pentanediol (A-7) 2 and 2, 4- 
trimethyl -1, 3-pentanediol 2, 5-hexandiol (A-8) 2,5-dimethyl-2,5-hexane-diol (A-9) 1 ,6-hexanediol (A- 
10) 1, 8-octanediol (A-ll) 1, 9-nonane diol (A-12) 1, 10-Deccan dipl (A-13) 1 and 11-undecane diol (A- 
14) 1, 12-dodecane diol (A-15) 1, 13-tridecane diol (A-16) 1, 14-tetradecane diol (A-17) 1, 12-OKUTA 
decane diol (A-l 8) 1, 18-OKUTA decane diol (A-19) (A-20) Cis- - 2, the 5-dimethyl-3-hexene -2, 5-diol 
(A-21) transformer -2, the 5-dimethyl-3-hexene -2, 5-diol (A-22) 2-butine -1, 4-diol (A-23) 2,5- 
dimethyl-3-hexyne-2,5-diol 2, 4-hexa JIISO -1, 6-diol (A-24) 2, 6-OKUTAJIISO -1, 8-diol (A-25) (A- 
26) 2-methyl - 2, 3, 4-swine triol 2, 3, 4-hexane triol (A-27) (A-28) 2, 4-dimethyl - 2, 3, 4-pentanetriol 
(A-29) 2, 4-dimethyl - 2, 3, 4-hexane triol (A-30) pentane methyl glycerol (A-31) 2-methyl-2- 
oxymethyl-l,3-propanediol (A-32) 2-isopropyl-2-oxymethy 1-1, 3 -propanediol 2 and 2 (A-33) - 
Dihydroxy methyl- 1-butanol (A-34) L-TOREITTO (A-35) rac-TOREITTO (A-36) pentane erythritol 1, 
2, 3, 4-pentane tetrol (A-37) 2, 3, 4, 5-hexane tetrol (A-3 8) (A-3 9) 2, 5-dimethyl - 2, 3, 4, 5-hexane 
tetrols (A-40) 1, 2, and 5, 6-hexane tetrols (A-41) 1, 3, and 4, 5-hexane tetrols 1 and 6 (A-42) -(erythro - 
3 four)- Hexane tetrol (A-43) 3-hexene - 1, 2, 5, 6-tetrol (A-44) 3-hexyne - in 1, 2, 5, and the 6-tetrol (A- 
45) ribitol (A-46) D-arabitol (A-47) L-arabitol (A-48) rac-arabitol (A-49) xylitol (A-50) dulcitol lowest 
layer When the layer of viscosity lower than this lowest layer and the adjoining layer was prepared, the 
coating liquid of the coating liquid of this lowest layer, this lowest layer, and the adjoining layer should 
share the coating liquid supply iron pot. It is not necessary to establish two or more coating liquid supply 
paths from this coating liquid supply iron pot, to carry out in-line addition of the additive at the coating 
liquid supply path for the lowest layers, and to extend a coating liquid supply iron pot by supplying a 
multistory coater. Moreover, as for the coating liquid flow rate of this lowest layer, it is desirable to 
make it fewer than the coating liquid flow rate of the adjacent layer of this lowest layer. It is still more 
desirable, when the coating liquid flow rate of this lowest layer is adjusted so that it may be set to 
QB/QA>=2, when the coating liquid flow rate of the adjacent layer of QA (cc/cm-sec) and this lowest 
layer is set to QB (cc/cm-sec). 

[0056] Especially a limit does not have the slide hopper coating machine by which the coater used for 
this invention is usually known, a curtain coating machine, an extrusion coating machine, etc. In the 
case of a multistory coating machine especially the curtain coating machine for multistory spreading, or 
a slide hopper mold bead coating machine, in one gestalt of this invention, the effectiveness of this 
invention can expect more. 

[0057] Although coating liquid is applied on the base material using the coater, if a base material is 
usually used, it is good anything, and metals, such as triacetyl cellulose (TAC), polyethylene 
terephthalate (PET), polyethylenenaphthalate (PEN), aluminum, and iron, paper, etc. are mentioned. 
When center line surface roughness Ra on the front face of spreading of a base material (JISB0601) is 
0.2 micrometers or more, especially the effectiveness of this invention is done so. When Ra is 0.2 
micrometers or more, it is desirable that there are few coating liquid flow rates of the lowest layer in the 
first half than the coating liquid flow rate of the adjacent layer of the lowest layer. 
[0058] A spreading rate is a bearer rate of a base material, and the effectiveness of this invention is 
demonstrated more in high-speed spreading of 1 00 - 800 m/min. 
[0059] 

[Embodiment of the Invention] Drawing 1 is the sectional view of the curtain coating machine for 
multistory spreading. Curtain spreading is performed to the base material 2 of the process in which the 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



9/6/07 



JP,2000-153214,A [DETAILED DESCRIPTION] 



ragey ot 14 



conveyance direction is reversed with a backup roller 1 . A base material 2 is conveyed by the 
conveyance means which is not illustrated. A backup roller 1 may not contact a base material 2, and may 
not contact. When it is the backup roller 1 which does not contact a base material 2, the air bag roll 
which blows off and supports fluids, such as air, without contacting a base material and directly can be 
used from the stoma of a large number prepared in the roller front face. The spreading means 3 is 
equipped with the slide side 4, the slit 5 which is the feed hopper of a coating liquid supply means, and 
the edge guide 6 at least. The feed hopper of a coating liquid supply means is the slit 5 prepared on the 
slide side 4, coating liquid is supplied to homogeneity in a width direction from this slit 5, and the thin 
film of coating liquid is formed by flowing down the slide side 4. This thin film flows down the slide 
side 4, spreads between the edge guides 6 of the pair prepared in the both ends of a slide side 4 lower- 
limit part, and is applied by flowing down and colliding with the base material conveyed, a slit 5 - the 
need - responding - predetermined number ****** - the laminating of the thin film-like coating liquid 
can be carried out by things being possible and making it flow down coating liquid from two or more 

slits 5. . , 

[0060] Drawing 2 is a conceptual diagram for explaining the gestalt of the operation which supplies at 
least one additive chosen from a viscosity controlling agent, a mat agent, or a surfactant to the coating 
liquid supply path of this invention, and is added for it. Among drawing, seven are a coating liquid 
supply iron pot, and have equipped the stirring child 8 for stirring coating liqui^^^^e^m^t^,. 
r th e iC Qa^ 

^ppiyiiwpo^^ 

Jassesialong^ 

"iun^irring mixing of the additive supplied from the additive feeder 1 1 is carried out by the static mixer 
13 which is down-stream. Furthermore down-stream a flowmeter 14 is attached and a flow rate is 
controlled by the flow rate control means which is not illustrated. AlthpwghmstaJ^mixjaandja^^ 

suitably4sSffiBremesl^ 

^^^ai&mm^^^SMWS^^rAs for a flowmeter, it is desirable to prepare for every 
coating liquid, just before flowing into a coater in order to apply to homogeneity by preparing before 
liquid-sending tubing which sends coating liquid, and liquid-sending tubing which sends an additive join 
in order to keep the mixing ratio of coating liquid and an additive constant, or keeping constant the 
amount which sends in coating liquid to a coater. 

[0061] Drawing 3 is a conceptual diagram showing one gestalt in the case of supplying two or more 
additives of this invention to a coating liquid supply path, and adding. The additive sent out from the 
additive feeder 1 1 and 1 1' passes along the liquid-sending tubing 12 by the condition of having been 
mixed beforehand, will join the liquid-sending tubing 10 and will be added. 

[0062] Drawing 4 is a conceptual diagram showing another gestalt in the case of supplying two or more 
additives of this invention to a coating liquid supply path, and adding. From the additive feeder 1 1 and 
1 1', the liquid-sending tubing 12 and 12' are connected, respectively, and the liquid-sending tubing 10 is 
joined separately. 

[0063] Drawing 5 is a conceptual diagram showing another gestalt in the case of supplying two or more 
additives of this invention to a coating liquid supply path, and adding. From the coating liquid supply 
iron pot 7, one liquid-sending tubing 15 is connected and it branches in two liquid-sending tubing 16 
and 17 on the way. 

[0064] Drawing 6 is a conceptual diagram showing another gestalt in case there are two or more coating 
liquid supply paths from the coating liquid supply iron pot of this invention. Two liquid-sending tubing 
16 and 17 is types connected to the direct coating liquid supply iron pot 7. 

[0065] Although it expressed in drawing 5 and 6 only when the number of coating liquid supply paths 
was two, naturally you may be two or more coating liquid supply paths. It is having the coating liquid 
supply path of 2-4 preferably. Two or more of these coating liquid supply paths may lead to one 
multistory coater, and may lead to two or more coaters. For example, it not only can reduce the number 
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of coating liquid supply iron pots, but in the silver halide photosensitive material for X-rays which forms 
the same spreading layer as both sides of a base material, the effectiveness which maintains a double- 
sided coating liquid presentation at homogeneity is acquired by using this gestalt. 
[0066] As for drawing 7 , at least two coating liquid supply paths have come out from one coating liquid 
supply iron pot of this invention, and among those, one coating liquid supply path is a conceptual 
diagram showing the gestalt which adds an additive to the coating liquid of the lowest layer, when 
another coating liquid supply path supplies the coating liquid of the adjacent layer of the lowest layer for 
the coating liquid of the lowest layer to through and a multistory coater. From the coating liquid supply 
iron pot 7, coating liquid is sent out through the liquid-sending tubing 15. The liquid-sending tubing 1 5 
branched on the way in the liquid-sending tubing 16 (coating liquid for adjacent layers of the lowest 
layer), and 17 (coating liquid for the lowest layers), and is connected with the multistory coater 18. The 
middle, the liquid-sending tubing 1 5 is piped so that an additive may be added through the liquid- 
sending tubing 12 from the additive supply means 11. This additive has what lowers the viscosity of 
coating liquid, the desirable polyhydric alcohol which gelation is promoted [ polyhydric alcohol ] by the 
case where a paint film is gelatin when concentration is low, and stabilizes a paint film. 
[0067] Drawing 8 is a conceptual diagram showing the gestalt which at least two coating liquid supply 
paths have come out from one coating liquid supply iron pot of this invention, and has led to the 
respectively different coater. Coating liquid is sent out through the liquid-sending tubing 15 from the 
coating liquid supply iron pot 7. The liquid-sending tubing 15 branched in the liquid-sending tubing 16 
and 17 on the way, and is connected with the respectively different coater 19 and 19'. It is piped so that 
the additive supplied through the liquid-sending tubing 12 on the way from the additive supply means 
1 1 may be added by the liquid-sending tubing 17. 

[0068] Drawing 9 is the principal part of a slide hopper mold bead coater, and the spreading system 
schematic having shown the decompression chamber in the cross section. Among drawing, it is a backup 
roller, it connects with the proper power system containing driving sources, such as a motor, and 20 
rotate in the direction of an arrow head, and they function so that they may keep the travel speed of a 
base material 21 good [ precision ]. 

[0069] Although it has the configuration which can perform multistory spreading in the gestalt of 
drawing 9 , this multistory number can be determined suitably. 23 (for the upper layers) and 24 (for 
lower layers) show the bead by which the trailer (lip section) of the slit which is the supply way of 
coating liquid in which liquid-sending tubing of the coating liquid for sending out coating liquid and 25 
were prepared just before the slide side (with no reference designator), arid said slide side where 26 
approaches said base material 21, and 27 are formed in a coating liquid layer, and 28 is formed in said 
lip section. This seed configuration is a place known well. 22 is a decompression chamber which 
functions that the configuration of said bead should be stabilized. Said decompression chamber does not 
need to be especially one-like. 
[0070] 

[Example] Although an example is hung up over below, this invention is not limited to this. 
[0071] (Example 1) Two coating liquid supply iron pots adjusted the following upper coating liquid and 
lower layer coating liquid, respectively, and spreading No.l of a comparison was performed on the 
following conditions using the slide hopper mold bead coater of drawing 9 . From each coating liquid 
supply iron pot, one liquid-sending tubing has come out and it connected with the coating liquid feed 
hopper for the upper layers of a coater, and the coating liquid feed hopper for lower layers, respectively. 
[0072] Lower-layer coating liquid: It is a predetermined additive and a silver halide emulsion containing 
gelatin, and in 35 degrees C, it has the viscosity of 20cp, and wet thickness is 40 micrometers. 
[0073] The surface-tension 60 dyn/cm upper coating liquid: It is a solution containing the predetermined 
additive containing a mat agent, gelatin, and a surfactant, and in 35 degrees C, it has the viscosity of 
lOcp, and wet thickness is 20 micrometers. 

[0074] Surface-tension 30 dyn/cm base material : Under-coating finishing polyethylene terephthalate 
film. 

[0075] Whenever [ reduced pressure ] : 20mmAq bead gap: 100-micrometer spreading rate : The 
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number of the spot failures by the mat agent floe of the sample applied in the way of the 120 m/min 
above generated in per two 30m was 12. 

[0076] Next, when spreading No.2 of this invention were performed like spreading No.l except having 
changed only the upper coating liquid supply line into what was shown in drawing 2 , and having made 
addition only the mat agent in the upper coating liquid from the additive feeder 1 1, the spot failure per 
two was zero 30m of spreading samples. Mat agent in-line addition of the coating liquid for the upper 
layers shows that dispersibility improved notably. 

[0077] (Example 2) Two coating liquid supply lines of drawing 2 were prepared, and it flowed down the 
upper coating liquid and lower layer coating liquid excluding the surfactant from two coating liquid 
supply iron pots, respectively, and from two additive feeders 1 1 , the surfactant was supplied and 
spreading No.3 were performed to the upper coating liquid and each lower layer coating liquid like 
spreading No.l except carrying out in-line addition. 

[0078] In spreading No.3, it was zero to the **** failure per two having been 4 30m of spreading 
samples in spreading No. 1 . It turns out that foaming of coating liquid was suppressed by in-line addition 
of a surfactant, and **** failure has improved. 

[0079] (Example 3) It replaced with activator in-line addition of spreading No.3, and spreading No.4 
were similarly performed except supplying a viscosity controlling agent from each additive feeder 1 1 . 
[0080] To having been bad to extent known clearly, by spreading No.4, there is almost no spreading 
nonuniformity and the product of sufficient quality was able to be obtained spreading No.l, so that the 
spreading nonuniformity by the viscosity maldistribution per two spoiled product quality 30m of 
spreading samples. The in-line addition to the coating liquid of a viscosity controlling agent shows that 
uniform distribution was attained. 
[0081] (Example 4) 

<Condition **> It applied on condition that the following table 1 using the bead coater of the slide type 
shown in the multistory curtain coater and drawing 9 of the slide type shown in drawing 1 . By adding a 
viscosity controlling agent, coating liquid changed the shear viscosity of coating liquid, respectively, as 
shown in the following table 2. In addition, the 1st spreading layer is the lowest layer which touches a 
base material, and the number of the slits which supply coating liquid was made to fluctuate according 
to a spreading number of layers. Other spreading conditions are as follows. 



[0082] 
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[0084] With the conditions of Table 2, the amount of [ of the coating liquid called a bead as it is slide 
bead spreading ] base material wetted part was not able to destroy, and it was not able to apply. 
Moreover, in the curtain method of application, in the wetted part with the edge guide of a curtain 
curtain, were able to generate the heel phenomenon accompanied by air company, and it was not able to 
be applied. 

[0085] <Condition **> The 1st coating liquid was branched to two, warm water was added to one side, 
it is in the middle of liquid sending from a coating liquid adjustment iron pot to coater, and the rest 
applied like the above-mentioned condition ** on the base material, having used the 2-7th layer of 
comparison 1 as the 3-8th layer making it become the layer [ 1st ] lowest layer, and having used another 
coating liquid as the 2nd layer. 
[0086] 
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[0087] On condition that Table 3, spreading of slide bead spreading and the curtain method of 
application was attained, and the quality which can be satisfied as a product without generating of 
spreading failure was acquired. 

[0088] Moreover, when applied by changing similarly viscosity etaA at the time of shear-rate lOOOOsec- 
1 of the 1st layer coating liquid, and viscosity etaB at the time of shear-rate 10000sec-l of the 2nd layer 
coating liquid as shown in the following table 4, it turned out that spreading nature improves especially 
in eta B/eta A>=2. 



[0089] 
[Table 4] 
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[0090] <condition **> — the layer of a gelatin water solution was prepared 3% (condition ** - it may 

be the 1st layer), and curtain spreading was performed for the l-7th layer of condition ** on condition 

that Table 5 as the 2-8th layer of condition ** so that it might become the lowest layer under the 1st 

layer of condition **. 

[0091] 

[TableS] 
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[0092] Although it was possible, since the spreading nonuniformity conjectured that between the 1st 
layer and the 2nd layer was in disorder was checked, spreading was not able to be used as a product. 
Even if it merely prepares a layer with viscosity lower than an adjacent layer in the lowest layer, in 
being not the coating liquid that branched from one coating liquid supply iron pot but coating liquid with 
which presentations differ, it turns out that spreading nonuniformity is made. 

[0093] <Condition **> In condition **, the coating liquid flow rate was changed as shown in Table 6 
(the 1 st layer flow rate > 2nd layer flow rate), and when the surface roughness of a base material 
replaced with large (Ra=0.3micrometer) polyethylene covering paper and performed curtain spreading 
similarly, the spreading nonuniformity of the fine pitch expected to be a thickness nonuniformity reason 
was checked. Although it was success barely as product quality, it was close to the borderline. 
[0094] 
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[0095] <Condition **> The surface roughness of a base material considered as what has 
Ra=0.3micrometer large surface roughness like condition **, and when the spreading flow rate was 
returned to condition ** and performed curtain (1st layer flow rate < 2nd layer flow rate) spreading, it 
was able to be applied satisfactory at all. This shows that it is desirable to make the coating liquid flow 
rate QA of the 1 st layer fewer than the coating liquid flow rate QB of the 2nd layer, when the surface 
roughness Ra of a base material is 0.2 micrometers. It turned out that spreading nature furthermore 
improves especially in the case of QB/QA>=2. 

[0096] <Condition **> The erythritol which is gelatin and polyhydric alcohol which advances hydrogen 
bond as an additive was added to the 1 st layer so that it might become 10wt(s)% of a charge of gelatin, 
and curtain spreading was performed like condition ** except it. 

[0097] Generating [ of thickness nonuniformity ] became still feebleer from condition **, and product 
quality improved. That is, the product article progression in quality was also able to be attained, raising 
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reading nature. 

098] Not only erythritol but the polyhydric alcohol to add is good anything, if hydrogen bond with 
latin is promoted. Moreover, it changes [ the paint film engine performance ] that the amount of 
ilyhydric alcohol is 5 - 30wt% to the amount of gelatin of coating liquid and is desirable. 
099] <Condition **> Except that it was made for the dynamic surface tension of the 1st layer to seive 
the following table 7, curtain spreading was performed like condition **. In addition, the dynamic 
rface tension of the 2nd layer was 50 mN/m..That better spreading can be performed turned out that 
e dynamic surface tension of the 1st layer was 40 or less mN/ra. 
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101] In order to adjust dynamic surface tension, it is effective to add a surfactant to coating liquid, but 
it adds in large quantities, roller contamination of an auto-processor may be caused in the case of a 
ivelopment. Therefore, when lessening the coating liquid flow rate of the 1st layer compared with 
her layers and adding the surfactant only to the 1st layer, securing, physical properties (dynamic 
rface tension) desirable to spreading do not have the problem of the roller contamination at the time of 
ivelopment, and it turned out that they are desirable. 
102] 

Iffect of the Invention] In the spreading manufacturing installation or the method of application which 
epares two. or more same or similar spreading layers, it is efficient, the engine performance is also 
:cellent, and the method of application which does not require a manufacturing cost is offered, 
oreover, in the hyperviscous coating liquid in which high-speed spreading is possible, uniform 
stribution of an additive was enabled and the coating liquid adjustment approach of having also 
ppressed foaming of coating liquid was able to be offered. 
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